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(54) INNOVATIVE ADSORBENT FOR SELECTIVELY ADSORBING NITROGEN FROM OTHER GAS 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an absorbent having improved nitrogen selectivity, 
high hydrothermal stability, low affinity with water, and capable of being produced 

at a low cost. 

SOLUTION: The invention provides an innovative adsorbent containing about 1 to 100% 
of a monovalent cation and about 0 to 100% of a divalent cation and having a 
skeletal structure of BEA, BOG, CAN, EUO, FER, GME, LTL, MAZ, MEI, MEL, MFI, MFS, 
MOR, MTT, MTW, NES, OFF, STI, TON, VET or the structure of their mixture for 
selectively adsorbing nitrogen from a gas mixture especially by pressure-swing- 
adsorption method. 
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(54) imm(r>^m ^m%:%'i(o:ff::^A^hm^mz^&m^'^^rci^(Dmm<o^mM 



(57) [^^] 

— -a;*? ^-m 0 ~ 1 0 0 %RXf-mA i^*^ 0 ~ 1 
0 0%€r-g-*L. BEA, BOG. CAN, EUO, F 
ER, GME, LTL, MAZ. ME I . MEL, MF 
I, MFS, MOR, MTT, MTW, NES, OF 
F, ST I, TON, VE.T'W^X(ittllb(Dm'^^<D 



( 2 ) 

in^^l] BOG, EUO, FER, GME, MA 
Z. ME I , ME L, MF I , MF S, MOR, MT 
T, MTW, NES. OFF, STI, TON, VET 

^*b, a.'ommmmx'-'m:b^:t>mo%^m loo 

%, -ffi;^7 0 10 0 %RXJ^^ii h (om^^ 

•9 ff^m^-mmm^m- o . 1 1 it«it¥fics:*-t--5, 
mm. 10 

mm 'p icm^mcmm ^ ^xmw.yif:^m-^m> h ^ 

xmt?.mmm±<nmti^tfm(om-<oj£ti^<oi&^^m~ 20 
(DS:h-iX'i&T^'^xmm^f^^:^m.'tm^ibo>mm:ff 
\z.m/utzm-(^y>f:^m^^^mm^mmA>hssim ^ 

X. ^Rmm t LTft^Ji 1 im.<Dm.mm%:mm-r^ r t 

[0 0 0 1] 

-g-ifejd^ h (omm^:^ <Dm^ff3^m\cisiir 5 ^tt t coffin 

^ * Sr S'J o ;^ * > b S ^ ^il-r S /c 4t> (D T- 

itxDmm.co^mmxh'ox. ^vs^mtt^^^^rviru 
[0002] 
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fj:i:m6^mmc'o\^^xiimtcti:^m:^m. mzi&mmz 
^mm(oitm^ti.xm:hmm^'&m (psa) 

[000 31 rixe>coM* LV^P^«SO=iMS^<i#tt«ii'^^ce 

[00041 m^tSUilton(D^m^WFfS 2 8 8 2 24 3 

LT, 1. 8 5±0. 5<D:xy ;^7/r>'V-5:^it^*LJ. 
07k*, TV^r^l^A, T/i';<7y^M, T>'i';«7 y ±|g^ 

[0 0 0 51 McKee(7)*|S#?F|| 3 1 4 0 9 3 3 -f-g^jft 
Tyw;<7 y ^J13?:(iT/W;<7 ]) ±m±mX'-^ :^:^^^^titi 
>^mtmm.mti:h<DX'l-ifj:<^ ^(D-e:^7^ VXCXT 

'^zft — hmt Lx-r h y ^'A^fflv>r^^$ixfct.w 

ammia-ii- h y f^A/T/i-;* y^Mx«-:>- h y e^A/ 

1 4 0 9 3 3-^l^*fflS{;iJ;ix{J, -Thl) t; J>.*'^ir^^(r> 

-^■m^) 'f-'^ j>.i3'f-^iyxm.^^xi:>fhfz.mz.'mMm.m 

^^afe^^iX, *H4#ifm4 8 5 9 2 1 7 ^BJ^ffl^tC itt 
?^<0-fef:^-7-r bXfl^lg, T>'l'=^VST/;>« 

[000 6] L/i^s b , y 5^ ^7 A5glft®3t^J (IP*, 

^p^«^jj • • ■x^:^^^^^^f\,fzm.mm^M. 
ii^i^^fcmmm^hfcibi-o 

[0 0 0 7] *|l!|#fF|l 4 9 2 5 4 6 0 ^-mmWiai^ 
m2. 1~2. 8roS i/A 1 Jt^WLE.OL i CDJ^iO 



( 3 

[0 0 0 8] *[B4#I^^ 5 5 6 2 7 5 6 -^PJ^^SfCfi. 

<?)^ftKEMTl»3t (»*b<f:i^ftSFAU«iti:0 
[0 0 0 9] n^.fi:t^h. ii^^^\tM:t'7-( bt^^fLT 

#1^115 4 1 3 6 2 ^^mmm\^um^fhxm^mi^^ 

5rir;dSM4bv\ 30 
[0 0 10] *IS«rfP^5 6 16 17 O^P>q*fflS 

^9- 1 6 9 5 0 6^{^mcMJt^) RrjB--a ^yy<m^ 

^jkmmo 758561A1 ^-m^m^a^. :»:^m,^mt^ 
^mm^miRm^m.m^^h(r>t\^x^ 

^^d-V-^d^^aS^-ey ^!>A:^^;^>'9 5-5 0%. T 

rt<7) iai^ji(^H'(ffi>r;^>'4~5 o%mmz.^(Dii^(Dti 

. V (offretite) , U b 

^ hT^ EMC-2. ZSM-3, ZSM-18. ZK 
-5. if;^7-r bLMmc-<-^$^if::t^-r 

[0 0 1 1] 

n/c^^iliRtt. iJiTkSStt^^L. *(c:^-r5M?Ptt 
fi. rtte>(OM*n^#m«^lolJit±SrJi#ti-So 50 
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[0012] 

[isM^^mi-^/ci^co^^] mm(Dm^^m^ 

AJS:T>* TSA?£(cJ:oT;tf;^Jgi-g^iKi;6^bM»^ 

i»m'r^<o{cmc^mxh^o :^?^m(Dmmmit. be 

A. BOG, CAN, EUO. PER. GME. LT 
L, MAZ, ME I , ME L. MP I , MP MO 
R, MTT. MTW. NES. OPF. STI. TO 

tffil 0 0%-efo'5} ^^:t>'^^i±:Jiy^:t>t\^X^ 
^'i7A;{7^^>*^o%-',^ 1 0 0%. -tcoi&a^—mtfi^ 

(i. y ^^A.^ 1 0%-*5 9 9%. ZLm:^^:tlymi% 

'^m 9 0 %R'(j^<Dm<o—m:^'f-:^>'i^ 0 ^/o-^-rn 9 0 

%. $f^b<fi*^i%~*^9 o%^^i-5o :Ltih(Dm, 
%. ^?f^L<fi,1^9 5-9 9%4:^:^^-3^mtt;i7 5";d-> 
[0013] 

ffa.(^K«^j«ago5a^^-=t7=^y >^i^Rxfnm^mtm\z 

£<5ttfi, BEA, BOG. CAN. EUO. PER, 
GME, LT L, MAZ, MEK MEL. MPI, M 
PS. MOR. MTT. MTW. NES. OPP. ST 

I. TON. vBT'W^Rn^tih(Dm:^m:^^hmi^^ 

0%, zLm:^=^yti^mo'^mi 0 o%Rxi'^thh<Dm:^ 

[0 0 14] *^0jtc:fie;tfi, -mRrj -ffi;^; 

[0 0 15] ^u=3ez.9---i>'-:/#*S(iJb(^?ij^Lfcffi 

S^?:>t<^-C&oTctV^;^^ rcO#*&{iBOG. CAN. 
EUO. PER. MAZ. MEL. MP I . MPS. M 
TT. MTW. NES. ST I. TON. VET^U^^ 



( 4 

5': 

Mitsui- 3 ic^^B&^fi. I uPAc-e';*-7'f h-^^m 

(lUPAC Commission on Zeolite Nomenclature) 

(Atlas of Zeolite Structure Types) J 4^fT^ 
(1 9 9 6<^) (W.M. Meier?>) (i|5tt$nfc^MlJ(c:t^ 
oT|SBg-tf;^-7'f hWi'^ (International Zeolite Asso 
elation) iZi'z>xm'O^XhtltLmi^^^^m^-r^;h 

[0016] :^mm(DmM(^mmM^(Dm^ti::im:^^ lo 

/K •^>':^v. $B (II) . ;^ ^7A:Ru?^i^??<7)^g-g' 
(I) . is. '>A:Rrj^^tb^o?i^ife/5>^>iitR^tL 
>'*^] 0 --m 10 0 %^t)^z:>ffi;«7 ^i^^-^S) 0 1 0 0 % 

ioo%*^i-^o ^mm(Dmmj:v^^j>^^^:t>^ 
bv\ y^'^7A/z:ffi;fr^;a-v^«Pii«^jE|Joy 

6^T-fc!9. ^>/ce< t 8 0%T-fc^co;65$?*LV\ y^ 
^7 A/-ffiSr>* - >(ffi;«7 ^:^>'^Jfe® CD y ^ r> A <7) 

xh^. <}^^t^< ths 5%x^^(Dm^^i.\^\ :^^m 

— JJ^e^T'fet). ^^^< i: t 9 8%XJi9 9%-efoSO;65 
$f*LV\ 40 

[0018] mn-^&hmm^miffimmxh v. ^(D2 

#v^-<#T-fc^9. 6 AJ: J9:^^v^-<^-efc^o 
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[0019] *^l^©if * bV^Si*^J^^^-r5fcit>(0 

[0 0 2 0] ^mmiti^ti. *^i)^?>mm(o^mM(Dmit 

tz^<DBKA (j3) . BOG. CAN, EUO. FE 
R. GME. LTL, MAZ. ME I . MEL, MF 

1, MFS, MOR, MTT, MTW, NES. OF 
F, ST I, TON, VEr-W^&XJ^^tlib<Dm-^!^^ 

!j^^ti^^X'4:t>-^m\^. 'tcomcmmti:h^■£^') L- 

xwt^^thtz^(D-'m:^=^:^:y^^BRmm^. —mRxf' 

[0 0 2 1 ] J; tJ^^S^ifctt, :$:^§^(4S/c, it^t^^bl^ 

[0 0 2 2] 'l':^>'^lferoNB^(4SM-Cf4''£V\ 
®«?fiJSriia«0?fc— «St;f (X«) 

Xmm<D-L i*/ (L i*+M*+M'-) lt;65il^^tl.5 
sr'-r:^>'35m-r5t.wT'fc?.„ C aff^COi 5/<CM#^£ 

- :^ m.mm ^ - '^:t^^m.(Dmmxmmm 

2> -ffi* ^ V ^ *A1- ^ i: ;as 5 * T'ii:^ 



( 5 

jSSI^-B:, 15 0~6 0 0't;. »*L<tt3 0 0~500 

[0 0 2 3] mmt ur. -<-;=!.sisr?t!isrsi0]{- ifi^jt 
^i^iyKm^m^thfzM mm) (D^mm<r>vRmm^. m 20 

I 0 0 2 4 1 *|g?^<0 1 o©Afl^^iiJ^c:*J^^Ttt, 

3^^tt*^:^VO*^0~l 0 0%;j5— .fB^:^:xT'fe"9 JL 
OHufS;«7 5=-:^i^C>^0~ 1 0 0 yo/JSUffi-r :t>-r-foSo 
*^l^<0»4 LV^PjJJgfSiJfi. 5^'?A^0~ 30 

1 O 0 %, 0 10 0 %Rlf^<om 

CD— (ffii7^:^V^0~^l 0 0%^^^>'^mt-^'f-:^ 
V-iUT^-r-S, ^-^trioTtt. y 5^^?A;<7 5^;^i->'■g■ 
A, ;&^Uv-i?A, >!. hciV5^i?A, y<y 
[00 2 5] -'ffi;*5":^^^«iB^*^J»iM#/£ y A 

t\^X~m:ti=r:t>'^m\^^?)<7:>t^mt.L.^\ 

*^?^<??$?* Lv^Bii«^ijf4. ^mmmx 2 0 
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[00 2 6] *^?^0®^^J{4«>!r;^ii^aW?F^]jB^*-r 

SiJ ^JEESI^?i^i-5 r ^ te: i o T 7 A ^igii-r 5 © ^BS 

y~m-^m=tff^6 0 o~7 0 ot:o)fi^{c:i)D^LT*Jp 
[0 0 2 71 K*^JSr«gA$-yr5fcJ6(::fflv^e,ixS^W 

^<^i^y—tUX^^-ri>'>V:l!}. Ty^$:^. v-y;*- 

Tz-us^. v^y :*'--^i?'^>v'r. iyy :*-i?yi'3^r, 
->y;<7-hyT. vy;*-^y yrsit^i/y 

T. M0«^cv'y;^;-T/^5■:^- hyr. v^y;*-r/v-5 
■ttPii*?fiJ©ffi*ffiJ-g-J4/£V^^fflT'^x:5) C t ;45T'# , 

mm^^mi-m^^(om^\^n\.xm i 9 9 fis:% 
<^5«5iiT-fe5o ^mm%:^mm\^mm\.xmmm^i-^ 

[0 0 2 8] mmt:$i^m(Dm.mn^mmrr^tLJi)\:i'j^-^ 

icmm-t^^biiix'^. m^ttmmi^-mRv^ (xn) 
^^ttixt. ■rx'izmmTf^mc:^?>^mmt:-( 

mi^wt i.xm\>^iDix^-r h y iJ'-fc^ji^t^c^tsir^fij^s?^* 
— (ffiSu^ -•lffi;*^;^:^3?mPii«3^JoStt^k<4i«i^ 

[0 0 2 9] *^eg®K«^Jl4. ■ttit^JtUfflW^'l'T'© 



( 6 ) 

ii. {C. P^*EEf^,^^3 S^me 5 p s i a(7:»teiaT* 
6. 7p s i aC0®HT*fo6<Dj&5ftSe5T-&^o ^^(O:^ 

r t ^li--<T<7)^(7)fdl^;oB5*^J^c:ov^-r >5 ^ 10 
[0 0 3 0] 

^Am^^xmtm^i^^mx K) m\^m^xmm^^^i- 

m~-(o}^ti^^m^mr.(7:>}^ti^xi&.r^^xmmmi^ 20 
^ m\^^m^xmm^^m't^m-(D:^:^:i^^f^mm. 

[0 0 3 1] ^mm(Dmm:^^:^^j^mmm- 1 s-^m? 
ox:^7)?as(c:^ov^xll^£$tt^p s Afe-cfc^^-^. 

^TM^t^mS 5—*?) 6 5 p s i a<7)^HcO^>FtjEEir*5V> 
6. 7p s i a (7)®HO^*fJE(C:^3V^TS:^^tL^o * 

^0>gc7)^m5J^iij*;6^TSA&T-fe^:^'a'. p^»xa^is^ 

- 2 0'C'-*^J5 0t:^^)®HF^<7)?^S(c:*3V^-C||^fei-^^D 30 
[0 0 3 2] 

itimi^mTjkt \^x-^x.rzi^(Dxh^o 

[0 0 3 3] ^Jl : y ^r>A5SmP^#^JC0^ig 
Si /A lit 5. 0<D'^:t'7^ h'=e/Ur''r-f h (MO 
R. Zeolon-100. N a :^#V^P) Norton Compa 
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MLT. LiOHTpH9. 3{Cligl5L7t2M:S'fky ^ 
b^yw-T^-^^r b't'{cffffii-^^->^;«7^;^^-(75a(;D6 

^f^])=^^M.^^^nf:i1)'>'::f^\^^. LiOH-epH 
9. 3{C^gi5^nf::#SOJ!&-r;*"V*-ei^^L. 

Vq^T-l 1 0*'C^C^oV^TK;j^^^fCo 7C^4^«f«i. 

[0 0 3 4] 0ij 2 : *^0JOP^*?rlJc^lR«4#tt 

U;:^^M^/JpjEi/;:^-7^ Ait3f-$tA LfcSartoriu 
s^S:^?PSrfflv^T. 2 0 0 — 4 5 0 0 h7l-C0®fflt;i:}o 

V^T. ^ji(7)y^'>A^mp^*^ij{c:»-r5M«xt>*^^ 
1 0 0 m g Sr«fi(c:JBi^ ^<DU&^ 3 0 *C-f oJb* 
T— ^aS(caL/c^t;itT^^ofCo rcDi^>'7'yi^^3 5 

o"co**^stt^k?fi«t::i 2 0#rBi^st,, ^^fev^TPii*^M 
mmRx/mm\^-:^\^^x(DmmmumRx^mi^'\±^m i - 

IE! 2 Xt/^ 1 jei^i", itg?<^fc2s6(C, Se3fecOrfT|S<7)if:;f 
^-f hSA^U^l 3XO^^^D«^*^COV^TC0eS*^ 
M«St>^'f-o fS*^Mj»*3/^-^p<-^-LRC^M)» 

L R cig^(ciij^a.IiJ^iSffli-5 r t {;i <i: o 

2oOPii^^?a^Srtf^LfCo P SA^-f 
m&RrJi&f^t:mt>i- 1 12 5 hyuS:t)^2 6 3 hM^:i6 

^htz^-r mi) o ^l^^^^tlti2 2 6 3 h 

/^Rxj^mm 5 %ymm 9 5 %<D;^';^^im^(c:iott 

S= (Xh^/Y.J / (X02/Y02) 

Ci r r% X. 2 s t>* Xo 2 ^ti^th^A m ^ tlti^ :^ (t 

[0 0 3 5] 
[151] 



ir 



( 7 ) 

m. 1 

1 3Xif:i-^-i'W:::oL^T«>4l^ir— 



2001-87646 

12 







263h;UtCfc(tS 




0. 48 


5. 86 




0. 34 


3. 04 




0. 3 


2. 87 



[0 0 3 6] *^0J»C*3}t?)Bi«?fJO®n7ti^^:€14CD 
liES!lSr«2{::S#ti-5>„ Donald W. Breckfi«^ /j:*^::^ 

Sr^^Ufc (Zeolite Molecular Sieves^ Krieger Publ 

ishing Co., Malabar. FL, 1 9 7 4<^, ^4 9 5 

M) „ X^iaW (XRD) {C<fcoT-e:^- 



Miigco^^^t;/isa'J:S$;JxS*{g;S^^tfei&S?:$8'& 

[0 0 3 7] 
[*2l 



a 2 

*f|BJ<7)nii*^J3fet/l-rfji5<D5AJS:L(: 
1 3XHf;^-^>f ^.|COL^r«)llft^^14^^-$ 











Li 100^S% 
Si/'Allt=5 


>700 




Ca 96% 


540 


-tf:d-^'fh13X 


Na 100% 


660 



[0 0 3 8] sx±(D:i^mM(nmmx\ mm^y£hti:^^ 

[lllffi«75fBiP^CSft?g] 



[121 1 ] h 5 A. -fef^y'T M 3 XRt^m 1 W 

m 2 1 -if N 5 A, b l 3 XRXfM 1 



2 0 0 1 -8 7 



[1112] 



2000 




